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(57) ABSTRACT 
An outer sheath of a shield Wire is stripped by a predeter 
mined length from an end of the shield Wire to expose a 
knitted layer of the shield Wire. A shield stopper is mated 
over the exposed knitted layer until the shield stopper abuts 
against a stripped end of the outer sheath. Ametal shell piece 
is preparatorily mated over an inner sheath of the shield Wire 
While the metal shell piece expands the knitted layer. The 
shield stopper is clamped by a clamp means, and the mated 
metal shell piece is pushed to engage With the shield stopper. 
In the engagement state, the shield stopper overlaps a 
forward end portion of the metal shell With the knitted layer 
therebetWeen. A ?rst cutter is guided by a pipe member so 
that the ?rst cutter engages With an outer peripheral surface 
of the second cutter. Thereby, the shearing movement of the 
cutters cuts the exposed knitted layer near a rear end of the 
shield stopper. 
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SHIELD WIRE FINISHING METHOD AND 
APPARATUS THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ?nishing method 
and an apparatus thereof for cutting a knitted layer of an end 
portion of a shield Wire to automatically ?t a shield stopper 
and a metal shell to the end potion. 

[0003] 2. Related Art 

[0004] Recently, electric motor vehicles have been devel 
oped in vieW of nature conservation and environmental 
pollution problems. Such electric motor vehicles employ 
high voltage cables connected to a battery or a generator. 
The cable is a shield Wire of Which an end is ?nished as 
mentioned beloW. That is, as illustrated in FIGS. 7A to 7B, 
an outer sheath A of the shield Wire is manually cut off by 
a predetermined length L from a cut end B to eXpose a 
knitted layer C. Over the eXposed shied Wire, a shield 
stopper D of a metal conductor is mated to abut against an 
end surface of the outer sheath A (FIG. 7B). Then, a pair of 
scissors E cut off an unnecessary portion of the eXposed 
knitted layer C at an end of the shield stopper D (FIG. 7D). 
Next, a metal shell F of a metal conductor is forcedly 
inserted inside the knitted layer C along an inner sheath G 
of the Wire by using a jig. A reduced diameter portion H of 
the shield stopper D crimps the metal shell F With the knitted 
layer C therebetWeen to ?nish the end portion of the shield 
Wire (FIG. 7E). 
[0005] HoWever, the manual cutting of the knitted layer C 
causes an incompletely cut portion of the knitted layer C at 
the stage of FIG. 7D, causing variations in cutting quality 
thereof. The uncut portion consists of some strings of the 
knitted layer. Thus, after the insertion of the metal shell F, 
the pair of scissors E need to be used again for cutting the 
remained portion. Furthermore, the pair of scissors E having 
sharp edges may causes a damage to the shield stopper D, 
the metal shell F, or the inner sheath G insulating a core Wire. 
Moreover, it disadvantageously takes a longer Working time 
to handle the shield Wire since the shield Wire is long. 

SUMMARY OF THE INVENTION 

[0006] In vieW of the above-mentioned disadvantages, an 
object of the present invention is to provide a ?nishing 
method and an apparatus of a shield Wire to improve 
insulation of an end of the shield Wire and to ?nish the Wire 
end With an ef?cient Workability. 

[0007] For achieving the object, a method for ?nishing a 
shield Wire according to the present invention includes the 
steps of: 

[0008] stripping an outer sheath of a shield Wire by a 
predetermined length from an end of the shield Wire 
to eXpose a knitted layer of the shield Wire; 

[0009] mating a shield stopper With the shield Wire 
over the eXposed knitted layer until the shield stop 
per abuts against a stripped end of the outer sheath; 

[0010] preparatorily mating a metal shell piece With 
the shield Wire over an inner sheath of the shield Wire 
While the metal shell piece eXpands the knitted layer; 

May 2, 2002 

[0011] 
[0012] pushing the preparatorily mated metal shell 

piece to abut against the shield stopper; and 

[0013] cutting the eXposed knitted layer near the 
abutment position of the shield stopper and the metal 
shell by a shearing operation of a ?rst cutter and a 
second cutter. 

clamping the shield stopper by a clamp means; 

[0014] Thus, the shield stopper is mated over the outer 
sheath to abut against a stripped end of the outer sheath. 
Then, the metal shell is mated over the inner sheath. Next, 
the shield stopper is pinched by the clamp means, and the 
metal shell is pushed to abut against the shield stopper. The 
pushing of the metal shell causes the ?rst and second cutters 
to cut the knitted layer by a shearing movement of the cutters 
at a rear end of the shield stopper. This completely cuts the 
knitted layer to efficiently ?nish the stripped end portion of 
the shield Wire. 

[0015] Furthermore, an apparatus according to the present 
invention for ?nishing a shield Wire of Which an outer sheath 
is preliminarily stripped by a predetermined length from an 
end of the shield Wire to eXpose a knitted layer of the shield 
Wire includes: 

[0016] a shield stopper mated With the shield Wire 
over the eXposed knitted layer until the shield stop 
per abuts against a stripped end of the outer sheath, 

[0017] a metal shell piece mated With the shield Wire 
over an inner sheath of the shield Wire While the 
metal shell piece eXpands the knitted layer, 

[0018] a clamp means for clamping the shield stop 
per, 

[0019] a push means for pushing the inserted metal 
shell piece to abut against the shield stopper, and 

[0020] a ?rst cutter and a second cutter for shearing 
the eXposed knitted layer While the ?rst cutter moves 
along the push means. 

[0021] Thus, the clamp means holds the shield Wire, and 
the pushing means pushes the metal shell to abut it against 
the shield stopper. The pushing means guides the ?rst cutter 
Which surely cuts the eXposed knitted layer in cooperation 
With the second cutter. A sequential automatic operation is 
enabled to push the metal shell inside the knitted layer and 
to cut off the unnecessary knitted layer. 

[0022] Preferably, the clamp means is a pair of clamp 
blocks for pinching the shield Wire therebetWeen. Thus, the 
clamp means consisting of the pair of clamp blocks stably 
holds the shield Wire and accurately positions it, alloWing a 
sure insertion of the metal shell and a correct cutting 
operation of the knitted layer. 

[0023] Preferably, the push means is a pipe member mated 
over the inner sheath and is movable relative to a support 
body opposed to the clamp means. Thus, the pushing means 
is ?tted on the support body moving toWard the clamp means 
and is the pipe member Which can be mated over the inner 
sheath. Thereby, a forWard end of the pipe member abuts 
against the metal shell While the metal shell moves forWard 
inside the knitted layer. 

[0024] Preferably, the ?rst cutter is opposed to the clamp 
means and guides the pipe member to move relative to the 



US 2002/0050062 A1 

support body, and the second cutter is mounted on the pair 
of clamp blocks opposed to the ?rst cutter. Thus, the ?rst 
cutter opposed to the clamp means also serves to guide the 
pipe member, so that the pipe member can move accurately 
toWard the pair of clamp blocks. Thereby, the pipe member 
allows a smooth insertion of the metal shell. 

[0025] Preferably, the ?rst cutter has a cross sectional area 
gradually decreasing toWard the clamp means. Thus, the 
movement of the ?rst cutter toWard the clamp means 
eXpands the eXposed knitted layer, enabling an easy shearing 
operation for the knitted layer. 

[0026] Preferably, the support body is movable relative to 
the clamp means. Thus, the support body is movable toWard 
the clamp means While the metal shell is abutting against the 
pipe member of the pushing means. Thereby, the ?rst cutter 
moves inside the knitted layer. This enables to automatically 
cut the knitted layer. 

[0027] Preferably, the ?rst cutter mounted on the support 
body is guided by the pipe member While the pipe member 
pushes the metal shell toWard the shield stopper, so that the 
?rst cutter moves to engage With an outer periphery of the 
second cutter to thereby cut the knitted layer. Thus, during 
the movement of the support body toWard the clamp block, 
the ?rst cutter is guided by the pipe member so that the ?rst 
cutter engages With an outer peripheral surface of the second 
cutter. Thereby, the shearing movement of the cutters cuts 
the eXposed knitted layer at the rear end of the shield stopper. 
This enables to completely cut the knitted layer to remain no 
unnecessary part thereof. 

[0028] Preferably, the metal shell is inserted into the shield 
stopper With the knitted layer therebetWeen. Thus, the shield 
stopper partially overlies over the metal shell With the 
knitted layer therebetWeen, alloWing an easy crimping of the 
metal shell. 

[0029] Preferably, the shield stopper crimps the metal 
shell and the knitted layer by the insertion of the metal shell 
into the shield stopper. Thus, the overlapped portion ?rmly 
crimps the knitted layer and the metal shell by the shield 
stopper, alloWing a reliable electrical connection thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a general illustration shoWing a step of a 
shield Wire ?nishing method of an embodiment according to 
the present invention; 

[0031] FIG. 2 is a perspective vieW shoWing a state in 
Which a shield Wire is held by a clamp means of FIG. 1; 

[0032] FIG. 3 is a sectional vieW shoWing the shield Wire 
having a ?nished end; 

[0033] FIG. 4 is a general perspective vieW shoWing a 
shield Wire ?nishing apparatus of an embodiment according 
to the present invention; 

[0034] FIG. 5 is a sectional vieW shoWing a state in Which 
a metal shell is pushed by a metal shell forWarding piece; 

[0035] FIG. 6 is a sectional vieW shoWing a state in Which 
?rst and second cutters shear a knitted layer; and 

[0036] FIGS. 7A and 7E are sectional vieWs illustrating 
steps of a conventional ?nishing method for a shield Wire, 
Which sequentially shoW a mating step of a shield stopper, 
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a longitudinal cutting step of a knitted layer by a pair of 
scissors, a lateral cutting step of the knitted layer, a push-in 
step of a metal shell, and a ?nal step for ?nishing the shield 
Wire. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] Referring to FIGS. 1 to 3, an embodiment of a 
method for ?nishing a shield Wire according to the present 
invention Will be discussed in detail. 

[0038] As illustrated in FIG. 3, a shield Wire 1 is ?nished 
at an end thereof. The ?nished end is crimped by a shield 
stopper 3, While a knitted layer 2 of the shield Wire 1 is 
pinched betWeen a metal shell 4 and the shield stopper 3. 
First, as illustrated in FIG. 1, an outer sheath 5 of the shield 
Wire 1 is stripped by a predetermined length from a cut end 
6 of the Wire to eXpose the knitted layer 2. Over the knitted 
layer 2, the shield stopper 3 is mated till the shield stopper 
3 abuts against a stripped end of the outer sheath 5 in a 
direction a. NeXt, as illustrated in FIG. 2, an end portion of 
the eXposed knitted layer 2 is eXpanded, and the metal shell 
4 is mated over the inner sheath 7 in a direction b. Then, a 
clamp means 9 pinches the shield Wire on a Work table 8 by 
a manual operation. 

[0039] Reference numeral 10 designates a support body 
described later in detail and disposed on the table 8. The 
support body 10 is ?tted With a ?rst cutter 11. Through the 
support body 10 and the ?rst cutter 11, a metal shell 
forwarding piece 12(a metal shell pushing means described 
later)of a pipe piece is provided to move longitudinally. The 
metal shell forWarding piece 12 moves relative to the 
support body 10 and the ?rst cutter 11 in a direction c to be 
in a state of FIG. 5. A further forWard movement of the 
metal shell 4 pushes itself till the metal shell 4 abuts against 
a rear end of the shield stopper 3 to be in a state of FIG. 6. 
The metal shell 4 has an outer diameter D1 substantially 
equal to an outer diameter D2 of a second cutter 13. The 
second cutter 13 is a cutting blade provided at an end of the 
clamp means 9. Thereby, the ?rst cutter 11 can move 
forWard to alloW a smooth shearing operation of the ?rst and 
second cutters. 

[0040] The ?rst cutter 11 is guided by the metal shell 
forWarding piece 12 to move together With the support body 
10 in a direction d While the metal shell forWarding piece 12 
is pushing the metal shell 4. Each of the outer diameters D1, 
D2 is substantially equal to an inner diameter D3 of the ?rst 
cutter 11 such that the ?rst cutter 11 slides on outer surfaces 
of the metal shell 4 and the second cutter 13. Thereby, an 
unnecessary eXposed portion of the knitted layer is cut by a 
shearing operation of the ?rst and second cutters 11,13 as 
illustrated in FIG. 3. 

[0041] The shield stopper 3 crimps an overlapping portion 
of the knitted layer 2 and the metal shell 4, alloWing a sure 
electrical connection thereof. Thus, the end portion of the 
shield Wire is appropriately ?nished. 

[0042] NeXt, a ?nishing apparatus to carry out the ?nish 
ing method Will be discussed. The clamp means 9 is dis 
posed on the table 8 consists of a pair of the clamp blocks 
15. ToWard the clamp means 9, the support body 10 moves 
longitudinally on a pair of rails 16 in the direction d. 
Through the support body 10 and the ?rst cutter 11, there is 
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provided the metal shell forwarding piece 12 of a pipe shape 
Which passes the shield Wire 1 therethrough. 

[0043] Reference numeral 17 designates a metal shell 
pushing block moving on a pair of rails 18 in the direction 
d. The metal shell pushing block 17 pushes a rear end head 
122 of the metal shell forWarding piece 12 in the direction 
c. Thereby, the metal shell forWarding piece 12 moves 
through a hole 101 formed in the support body 10 and 
another hole 111 formed in the ?rst cutter 11. Thus, the metal 
shell pushing block 17 composes the metal shell pushing 
means 19 together With the metal shell forWarding piece 12. 

[0044] The clamp block 15, support body 10, and metal 
shell pushing block 17 are actuated, for example, by an air 
cylinder device (not shoWn) and the device is assisted by a 
numerical control system. 

[0045] The ?rst cutter 11 has an outer conic shape to 
expand the knitted layer 2 for an easy insertion of the ?rst 
cutter 11 When the support body 10 moves longitudinally. As 
illustrated in FIG. 6, the ?rst cutter 11 slides on an outer 
surface of the metal shell 4, and the support body 10 moves 
in the direction d. Thereby, a leading end of the ?rst cutter 
11 slidingly engages With an outer surface (for example, a 
cylindrical surface) of the second cutter 13 provided on an 
end of the clamp block 15. Thus, the ?rst cutter 11 slides 
over the second cutter 13 to thereby shear an unnecessary 
portion of the knitted layer 2 located betWeen both the 
cutters 11,13 (see FIG. 6). 

[0046] The shield Wire 1 held by the clamp means 9, the 
metal shell forWarding piece 12, the ?rst cutter 11, and the 
second cutter 13 have central axes all of Which align 
longitudinally With each other. 

[0047] Reference numeral 20 designates a spacer made of 
a soft resin material (for example, a rubber) disposed 
betWeen the clamp block 15 and the shield Wire 1. The 
spacer holds the shield Wire 1 With a friction force thereof. 
The shield Wire 1 Which has been held by the clamp block 
15 has a central axis substantially aligning With that of the 
metal shell forWarding piece 12. 

[0048] The diameters of the metal shell 4, the second 
cutter 13, the metal shell forWarding piece 12, and the ?rst 
cutter 11 are determined as discussed in the ?nishing method 
of the shield Wire 1. 

[0049] Operations of the embodiment of the ?nishing 
apparatus Will be discussed beloW. 

[0050] As illustrated in FIG. 2, the shield stopper 3 is 
mated over the knitted layer 2 of the shield Wire 1 till the 
shield stopper 3 abuts against the stripped end of the shield 
Wire 1 (FIG. 5). The knitted layer 2 is expanded to insert the 
metal shell 4 under the knitted layer 2 (FIG. 2). The shield 
Wire 1 is pinched by the clamp blocks 15 to be secured 
thereto (FIG. 5). The metal shell pushing piece 12 is moved 
in the direction c by the metal shell pushing block 17 While 
the support body 10 stands still (FIG. 5). The metal shell 4 
is pushed by the forWard end of the metal shell pushing piece 
12 to move forWard inside the knitted layer 2 till the metal 
shell 4 abuts against the outer sheath 5. A portion of the 
knitted layer 2, Which is positioned in a side of the clamp 
block 15, is crimped betWeen the metal shell 4 and the shield 
stopper 3. 
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[0051] While the metal shell pushing piece 12 is pushing 
the metal shell 4, the support body 10 is moved in the 
direction d on the rails 16. Thereby, the ?rst cutter 11 moves 
in the direction d along the metal shell pushing piece 12, 
While the ?rst cutter 12 expands the knitted layer 2. As 
illustrated in FIG. 6, the outer sheath stripped portion of the 
Wire is received in a hole 121 of the metal shell pushing 
piece 12. A further forWard movement of the support body 
10 causes the ?rst cutter 11 to outWardly engage With the 
second cutter 13. This cuts the knitted layer 2 near the metal 
shell 4 by shearing movements of the cutters. 

[0052] After the cutting, the support body 10 moves 
backWard oppositely to the direction d, and the metal shell 
forWarding piece 12 engages With the head 122. Thereby, the 
support body 10 and the metal shell forWarding piece 12 
unitarily moves apart from the shield Wire 1. Then, the 
clamp blocks 15 are opened to release the shield Wire 1. The 
overlap portion of the shield Wire 1 crimps the shield stopper 
3, the knitted layer 2, and the metal shell 4, enabling a sure 
mechanical and electrical connection thereof. 

[0053] The ?nishing apparatus can ?nish an end portion of 
the shield Wire 1 as discussed above. 

[0054] In the ?nishing method and apparatus of the 
embodiment, the shearing movement of the ?rst cutter 11 
and the second cutter 13 cuts the knitted layer 2 to provide 
a stable cutting quality. Unlike the conventional art, the 
knitted layer 2 can be cut Without using a pair of scissors. 
This causes no damage to the shield Wire 1 to maintain a 
reliable electrical performance of the product. 

[0055] In the embodiment of the ?nishing apparatus, a 
sequential automatic operation is enabled to push the metal 
shell 4 inside the knitted layer 2 and to cut off the unnec 
essary knitted layer 2. This improves the ?nishing process in 
Workability together With a reliable quality of the products. 

[0056] Furthermore, regardless of the length of the shield 
Wire 1, the unnecessary knitted layer can be cut off, and a 
time required for ?nishing the shield Wire 1 is constant. 

[0057] Note that the embodiment does not intend to limit 
the present invention, and any modi?cation of the embodi 
ment in design may be possibly Within a scope of the present 
invention. 

[0058] For example, the outer diameter D2 of the second 
cutter 13 may be a little larger than the outer diameter D1 of 
the metal shell 4, although D2 is substantially equal to D1 
in the embodiment. 

[0059] Corresponding to another outer diameter of the 
shield Wire 1, the shield stopper 3 and the metal shell 4 each 
need to have a modi?ed diameter. In that case, the ?rst and 
second cutters 11,13 need to have modi?ed dimensions. 

What is claimed is: 
1. A method for ?nishing a shield Wire comprising the 

steps of: 

stripping an outer sheath of the shield Wire by a prede 
termined length from an end of the shield Wire to 
expose a knitted layer of the shield Wire; 

mating a shield stopper With the shield Wire over the 
exposed knitted layer until the shield stopper abuts 
against a stripped end of the outer sheath; 
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preparatorily mating a metal shell piece With the shield 
Wire over an inner sheath of the shield Wire While the 
metal shell piece expands the knitted layer; 

clamping the shield stopper by a clamp means; 

pushing the preparatorily mated metal shell piece to abut 
against the shield stopper; and 

cutting the exposed knitted layer near the abutment posi 
tion of the shield stopper and the metal shell by a 
shearing operation of a ?rst cutter and a second cutter. 

2. An apparatus for ?nishing a shield Wire of Which an 
outer sheath is preliminarily stripped by a predetermined 
length from an end of the shield Wire to expose a knitted 
layer of the shield Wire, the apparatus comprising: 

a shield stopper mated With the shield Wire over the 
exposed knitted layer until the shield stopper abuts 
against a stripped end of the outer sheath, 

a metal shell piece preparatorily mated With the shield 
Wire over an inner sheath of the shield Wire While the 
metal shell piece expands the knitted layer, 

a clamp means for clamping the shield stopper, 

a push means for pushing the preparatorily mated metal 
shell piece to abut against the shield stopper, and 

a ?rst cutter and a second cutter for shearing the exposed 
knitted layer While the ?rst cutter moves along the push 
means. 

3. The apparatus as claimed in claim 2 Wherein the clamp 
means is a pair of clamp blocks for pinching the shield Wire 
therebetWeen. 
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4. The apparatus as claimed in claim 2 Wherein the push 
means is a pipe member mated over the inner sheath and is 

movable relative to a support body opposed to the clamp 
means. 

5. The apparatus as claimed in claim 4 Wherein the ?rst 
cutter is opposed to the clamp means and guides the pipe 
member to move relative to the support body, and the second 
cutter is mounted on the pair of clamp blocks opposed to the 
?rst cutter. 

6. The apparatus as claimed in claim 5 Wherein the ?rst 
cutter has a cross sectional area gradually decreasing toWard 
the clamp means. 

7. The apparatus as claimed in claim 4 Wherein the 
support body is movable relative to the clamp means. 

8. The apparatus as claimed in claim 5 Wherein the ?rst 
cutter mounted on the support body is guided by the pipe 
member While the pipe member pushes the metal shell 
toWard the shield stopper, so that the ?rst cutter moves to 

engage With an outer periphery of the second cutter to 
thereby cut the knitted layer. 

9. The apparatus as claimed in claim 1 Wherein the metal 
shell is inserted into the shield stopper With the knitted layer 
therebetWeen. 

10. The apparatus as claimed in claim 9 Wherein the shield 
stopper crimps the metal shell and the knitted layer by the 
insertion of the metal shell into the shield stopper. 


